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SUMMARY PAGE

THE PROBLEM

To present a variety of normative data obtained from a sizable
sample of Navy divers, and against the backdrop of these data, to
compare the four diver-subjects of Project SHAD-I, and in that way,
to delineate a number of hypothetical criterion dimensions to be used
on a trial basis for the psychological screening of divers for opera-
tional and experimental assignments of the future.

FINDINGS

Psychological screening data obtained from the Diver Biograph~-
ical Inventory (DBI), from clinical interviews, and from several
personality tests (the Minnesota Multiphasic Personality Inventory,
MMPI, for example) resulted in selecting the two divers (out of four)
whose MMPI profiles matched the average profiles of the diver sam-
ple. Also, they had the most diving experience, were most highly
motivated and had the most favorable attitudes toward diving activi-
ties in general. Several classes of criteria for the psychological
screening of divers and diver-subjects are suggested.

APPLICATION

Based upon the diver normative data presented in this study,
several classes of psychological screening criteria are delineated
for experimental use in selecting divers for special operation as-
signments, as well as for subjects for hyperbaric research in the
future.

ADMINISTRATIVE INFORMATION

This investigation was conducted as a part of Bureau of Medicine
and Surgery Research Work Unit M4306. 02-3114BEKSY - Saturation
Diving with Compressed Air. The present report is Number 3 on

* this work unit. It was submitted for review on 14 March 1974, ap-
proved for publication on 31 May 1974 and designated as NavSubMed
Rschlab Report No. 776.
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ABSTRACT

This study was designed to provide some insights into possible
psychological screening criteria for U,S, Navy divers being con-
sidered for special operational assignments. Four USN divers who
had volunteered for SHAD-I (Shallow Habitat Air Dive) were
administered the DPSS (Depression Proneness Sentence Stems),
the MMPI (Minnesota Multiphasic Personality Inventory), the DBI
(Diver Biographical Inventory) and were subjected to a semi-
structured clinical interview before and after the 30-day, hyperbaric
(50 F.S.W.) experiment. These test and interview data were com-
pared with the same data obtained from an independent sample of 64
divers, and provided the basis for selecting the two SHAD subjects
and the two back-up divers. Construed as hypothetical diver screen-
ing criteria the major selection factors were: MMPI profiles con-
gruent with the mean profile of the diver sample, more and varied
diver experience, not depression prone, compensating trait patterns
of the diver pair, not seriously habituated to use of tobacco or
alcohol and strong motivation for and well-disposed attitudes toward
a variety of diver-related activities. Sample copies of the experi-
mental tests, interview schedules, and questionnaires are included
as appendices, as is a bibliography of 75 references to literature
in the area of diver and aquanaut selection.
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SHALLOW HABITAT AIR DIVE (SHAD-J):

PSYCHOLOGICAL SCREENING OF DIVERS AS SUBJECTS
FOR LONG DURATION SATURATION EXPERIMENTATION

INTRODUCTION

The overall purpose of SHAD-I (Satura-
tion Habitability Air Dive) was to identify
any acute adaptive effects of protracted
exposure of humans "saturated" in ambi-~
ent air at 50 FSW equivalent pressure with
atotal of 16 intermittent excursion or
"bounce'' dives to a maximum pressure
equivalentof 235 FSW.* There are atleast
three interrelated classes of stress fac-
tors associated withthe adaptive effects of
exposure tothe gaseous atmosphere with-
in the pressurized chamber:

(1) The narcotizing effects of exposure to
air atelevated pressures: (2) the effects

of pressurevariation, gas absorption in
tissues upon compression (HPNS)** and
gas effusion from tissues upon decompres-
sion (Bends); and (3) the possible noxious,
toxic or pathogenic effects of gaseous con-
taminants (carbon dioxide, for example),
aerosols and airborne microorganisms.

There is yet another class of vari-
ables intrinsically involved in the adap-
tation of humans to a hyperbaric
environment. Essentially psychological
in nature, these processes of concern in
this aspect of the study were the percep-
tual and cognitive effects of isolation,
the emotional concomitants and/or
effects of confinement and dense gas

*The reader is referred to entries 1 and 14 in the
reference list for a description of the dive profile,
a descriptive list of the tests and procedures used,
and other details of the experiment. -
**HPNS - High Pressure Nervous Syndrome reported
by Bennett during rapid compression in a helium
and oxygen atmosphere.2

exposure, *** the interrelated effects of
boredom, malaise and deprivation of
various kinds, and changes in motiva-
tional, aftitudinal, and group interaction
processes. It appears that the critical-
ity of these kinds of adaptive processes
has already been recognized in the field
of astronautics at least:

“Principal emphasis has been placed on under-
standing the mechanisms of man’s body in the
space-flight environment, and, while we know
much more than was known a decade ago about
bodily reactions, we still know very little about
the effects of the space environmental complex
on personality and well-being. These aspects of
the human could prove to be the factors whick
limit the duration of space flight if they do not
now receive the attention required.” (Reference

5, p. 1141}

In a similar vein, the author of one
text in underwater medicine stated in the
first sentence of the book, 'It is most
important, right at the outset, to realize
that the problems of man's adaptation to -
a watery environment are primarily
those of temperament." (Reference 30,
p. 1, underlining supplied.)

Briefly, it was assumed in the overall
planning of this study that proper analy-
sis of the biomedical and ecological data
collected before, during, and after the
30-day dive would yield some tentative
evidence related to two broad questions
associated with the feasibility of air as
a diving medium for saturation diving.

*#¥%For example, Reference No. 3 presents the view
that one contributing cause of nitrogen narcosis
is the anxiety and fear experienced by the humans
undergoing pressurized air exposure.




Obviously interrelated, these two ques-
tions were: (1) Were there any signifi-
cant changes in vital functions during
saturated air dives of long duration; and
(2) can carefully selected and highly
trained divers carry out a useful sched-
ule of diver~related activities under
these conditions = The present paper is
focussed only \ipon two aspects of the
second question above, namely, upon
the procedures used for the psychiatric
assessment of the divers who volun-
teered for the experiment and secondly
upon a somewhat impressionistic evalu-
ation of the psychological effects of the
30-day hyperbaric exposure based upon
direct observation during the incarcera-
tion period and upon pre- and post-
experimental data obtained by means of
clinical interviews.

METHODOLOGY AND PROCEDURE

Dive Simulation Procedure.

This experiment took place in an ex-
perimental chamber located at the Naval
Submarine Medical Research Laboratory
in New London, Connecticut. Measur-
ing nine feet in diameter, this hyper-
baric chamber consisted of a 15 foot
innerlock and a 9 foot outerlock
equipped in such a way as to provide
relatively satisfactory 'hotel''.accom-
modations for the two subjects. The
saturation depth was maintained by com-
pressed air at 50 FSW equivalent pres-
sure with intermittent excursion dives
in air or in mixed nitrogen/oxygen
occurring 1-3 days apart. The total
bottom time was 30 days (See Refer-
ences No. 1 and 1A for details).

Psychological Assessment Methodology.

Minnesota Multiphasic Personality In-
ventory (MMPI). The group form of the Min-~
nesota Mulfiphasic Personality Inventory
(MMPI) was administered to the four U.S.
Navy diver volunteers under standard condi-
tions, care being taken to encourage re-

-+ sponse to each of the 566 items, The MMPI

subtests together with a descriptive state-

ment about each are listed below:

The diagnostic subtests are: Hypochondriasis (Hs),
exaggerated anxiety or concern about one’s health;
Depression (D), feelings of worthlessness and hope-
lessness; Hysteria (Hy), incidence of ailments such
as headaches which may have no physical basis;
Psychopathic Deviation (Pd), antisocial and amoral
conduct; Masculinity-femininity (Mf), measure of
masculine {as opposed to feminine) interests, values
and emotional traits; Paranoia (Pa), suspiciousness -
of others’ motives based upon irrational beliefs and
attitudes; Psychasthenia (Pt), irrational compulsive
acts and obsessive thoughts; Schizophrenia (Sc),
withdrawal trends often with hallucinatory and
bizarre aspects; Hypomania (Ma), irrational elation
and excitement; Social Introversion (Si), avoidance
of social contacts. The three validity scales are:
L-scale-measures inordinate deceptive tendencies
in responding to certain items; F-scale similarly
measures tendency to distort responses in the di-
rection of making themselves “look bad” on the
test; K-scale, like “L”, measures guardedness or
defensiveness in test-taking attitudes, However,
while “K” and “L” scales purportedly measure

the same processes they do so in opposite ways,

K by measuring the tendency to deny socially-
undesirable traits and L by measuring the tendency
to admit socially-desirable traits, K-score correc-
tions were in all cases included in the scoes for the
subtests recommended in the MMPI literature.4

Depression Proneness Sentence Stems
(DPSS) (Mod IV). The DPSS was an ex-
perimental procedure consisting of 30
sentence stems designed to evoke com-
pletions indicative of depressed mood
and attitude, ego or self-concept defi-
ciencies and sources of conflict. The
scoring procedure consisted simply of
counting the sentence completions




categorized as depressive trends,
anxiety, fear, etc. (See sample
DPSS and Check Sheet in Appendix A.)

Diver Biographical Inventory (DBI,
Mod V). This questionnaire, abbrevi-
ated DBI, was designed as a means of
obtaining detailed information pertain-
ing to the diver's training and experi-
ence, evaluation of attitudes toward
diving as a vocational choice, and a
variety of biographical data related to
the educational and developmental
history of the candidate. {(See Appendix
B.) '

Pre-Experimental Diver Interview
Schedule. This schedule, included as
an Appendix in Reference No. 6 and not
republished here, was designed for use
with the DBI or a similar background
questionnaire and contains guidelines
for a rather detailed evaluation of
selected items of biographical history
including suggestions for conducting a
brief mental status examination.

Post-Experimental Diver Interview
Schedule, This interview schedule,
presented as Appendix C, is divided
into five parts: (1) General Interview
Probes '"tapping'' self-perceived per-
formance, emotional, attitude, and
interpersonal changes; (2) symptoms
peculiar to the chamber situation;

(3) symptomatology presumably related
to gaseous and/or pressure conditions;
(4) immediate psychological effects of
"surfacing'; and (5) abbreviated guide-
lines for a brief mental status examin-
ation,

Method of Data Analysis. .

One statistical limitation of hyper-
baric research with humans character-

istically has been the involvement of very
small numbers of subjects for a given
experiment. Particularly true for long
duration studies, hyperbaric experi-
ments usually carried out in pressure
chambers or undersea habitats can
typically provide hotel accommodations
and resources, for two to five men and
occasionally more.* While data from

small numbers of subjects participating

in separate but presumably identical
experiments may be combined to form

a composite sample distribution for cer-
tain variables, the likelihood that a
series of sub-samples this small may
be from divergent parametric popula-
tions poses some risk of distorting the
characteristics or the resultant sample.
Therefore, the mode of presentation of
the data obtained from the four diver-
volunteers for SHAD-I was simply to
examine each man's data in the context

of normative information where avail-

able from a sizable diver sample. Since
the only diver norms available were
somewhat tentative, the scores or
indices obtained from each subject were
compared with the same measures from
the other 3 men and with the normative
data, With N=4, no descriptive statis-
tics were calculated for the SHAD sub-
jects per se. =

RESULTS

Implicit in the statements immediate-
ly above, the overall method of pre-
senting the results of this study was to
first examine the assessment data upon
which the final decision to select the 2

*Large habitats have accommodated large groups
in the past, for example, SEALAB II involved
3 teams of 10 divers each.23




- SHAD DIVERS (out of 4) was based.* At
the same time, for most of the vari~
ables, normative data originating from
samples varying in size from 30 to 64
U.S. Navy divers were presented for
comparison purposes. Finally, im-
pressionistic data based largely upon
pre~ and post-experimental interview
information and upon direct observa-
tions during the experiment were re-
ported as a means of assessing the
gross psychological effects of the 30~
day confinement in the compressed air
chamber,

General Characteristics of the Diver
Sample and the SHAD Divers.

‘Comparison of the four SHAD divers
with the normative sample of U.S.N.
divers, (N=64)* * showed the degree of
divergence of the SHAD volunteers from
the norms., For example, the age dis-
tribution of the diver sample had a
mean of 33.6 with a S,D, of 6.0 and a
range of 22-47. By comparison, the
SHAD divers were young, SU-I and
SU-IO were 28 and 26, and BU-I and
BU-II were 23 and 24,respectively.

All candidates for diver training
must of course meet rather stringent
medical criteria (Manual of the U,S.
Navy Medical Department, Article
15-30). Thus absence of any significant
history of acute or chronic disease,
particularly respiratory disease is one
general acceptance standard. Insofar

*Hereafter the four individual diver-subjects will
be identified as follows: the two divers selected
as e:gzerimental subjects will be indicated as SU-T
and SU-Il and the two backup divers as BU-I and

BU.IL
*#]t is not to be assumed that this diver sample is
a random one from the U.S. Navy diver popula-
‘tiign, presently consisting of slightly over 2000
ivers.

as is known there are no hard-and-fast
height or weight criteria. It is true,
the prevailing stereotype of the diver,
particularly the hard-hat type, is one of
a large, muscular, athletic man. Using
the weight/height (W/H) ratio as an in-
dex, the normative sample of divers
gave a mean W/H ratio of 2.6 pounds
per inch, with a standard deviation 0.4,
This compares to a mean W/H for a
much younger sample of submariner
candidates (N=88) of 2.2 pounds/inch.’
As expected, most of the members of
the older diver sample were more ex-
perienced than the four first class SHAD
divers inasmuch as 61% were first class
divers, 13% were 2nd class, 13% were
master divers and 13% were SCUBA
qualified only.

Ninety-four percent of the diver sam-
ple (N=64) were married, 4.5% were
divorced and 1.5% (1 diver) was single.
By comparison, three of the SHAD
divers were married; one diver had been
divorced several years previously. The
number of years of formal education of
the diver sample varied from 6 fo 16,
with a mean of 11.2 years.and a standard
deviation of 1.1 years. Fifty-five per-
cent of the normative sample were high
school graduates. This compares to a
high school graduation rate of 77% in a
random sample (N=257) of enlisted
candidates for Submarine School in the
late sixties.® Three of the 4 SHAD
divers had achieved that level. One
man only had dropped from school in his
eleventh academic year.

There are probably a number of facts
pertaining to the developmental history
and what has come to be called the
typical life style of divers who do and do
not adapt optimally to protracted satur-




ation experimentation. While not item of life style information which is

sampled in the present study, infor- considered highly relevant in saturation-
mation related to typical sleep, eating diver screening has to do with the

and recreational habits may be fruit-  smoking habits of the subjects under
ful areas to investigate in future examination, Table I presents data
studies of this kind, However, one bearing on this point.

Table I. Smoking Habits of the SHAD Subjects as Compared to a
Diver and a Submariner Sample

Diver Submariner
Smoking Habits Sample (N=33)a Sample (N=34:7)]O SU-I Su-I BU-I BU-I

) £ % £ %
Do not Smoke 10 30 94 27 X - X
Occasional Smoker 1 3 24 .7
Light Smoker 1 3 52 15
(1/4 pkg. /day)®
Moderate Smoker 16 49 160 46 . X X
(1-1 1/4 pkg./
day)©
Heavy Smoker 5 15 17 5
(More than 2
pkg. /day)®

& The smoker item was included only in Mod V of the DBI which was administered
only to 33 divers.

Data obtained from a sample of graduates from the Basic Enlisted Submarine
School,

© Note that item 46 of the DBI (Appendix B) contains approximately equivalent units
for cigar and pipe smokers.




While there are some disproportion-
alities between the distributions in
Table I thedifferencesbetween the diver
and submariner samples were not reli-
able at the 5% confidence level (Chi?).
Although substantial evidence related to -
the so-called "withdrawal' effect of
smoking deprivation is not readily avail-
able, there are some rather tenuous but
nonetheless suggestive data collected
during an 84-day submerged mission
indicating that undesirable psychologi-
cal effects may occur during prolonged
deprivation of habituated smokers.?
Therefore, since smoking generally
cannot be safely tolerated during diving
experimentation, the non-smoker or
light smoker history of SU-I and SU-II
was a significant consideration among
many others in qualifying these diver
volunteers for extended saturation ex-
perimentation.

Nature and Extent of Diving Experience

Apparently one of the most relevant
classes of data relied heavily upon in
the early astronaut selection program
was background information pertaining
to the amount and quality of test pilot
experience. Similarly, there is some
rather tenuous evidence that the amount
and kind of aquatic experience may be
related to performance at the training
level at least.10

Item number 2 in the DBI (Appendix
B) asked simply for an estimate of the
number of simulated and real dives en-
tered in each man's diving log. Sixty-
one percent of the diver sample indi-
cated an excess of 300 dives had been
recorded whereas only 5% (3 divers)
admitted having been involved in less
than 10 dives. By comparison, all of

the SHAD divers except BU-II stated that
they had participated in more than 300
dives., BU-II gave an estimate of 200
dives. A similar comparison for deep
diving experience (greater than 100 feet,
Item #3 in the DBI) disclosed that 58%
of the normative sample estimated more
than 100 deep dives, ranging down to
14% who indicated 25 or less dives of
this type. As might be expected,the

two slightly older and more experienced
divers, SU-1 and SU-II, had recorded
100 and 80 deep dives as compared to
BU-I and BU-II with 30 and 20 100-foot
dives all in the same order.

A glance at Item #4 in the DBI con-
tained in Appendix B indicates the bias
that, in general, not only is the amount
of diving experience highly relevant in~
formation, but also the kind of experi-
ence is a very important aspect of the
psychological screening process for
diver subjects for saturation experi-
mentation.* Table II contains the dis-
tributions for hard-hat and SCUBA ex-
perience. '

It appears that on the average,
divers have about 6 years hard-hat
experience (Median = 6.5 years), the
range being 1 to 21 years. Further,
the median years experience with
SCUBA is 5.4 years, the range being
0-21 years. To be noticed is the fact
that the SHAD divers did not deviate
significantly from the average amount
of experience in these two areas of
specialization within the diver field.
In short, assuming other acceptance

*In an analogous vein, the fundamental assumption
made in the early days of astronaut selection was
that the amount and nature of test pilot experience
was the best single class of predictors of astronaut
performance in space.




Table II. -Amount and Type of Diving Experience

Diving Diver | SHAD-I Subjects |
Experience (Yrs/Mo) Sample SU-1 SU-II- BU-I BU-II
Hard Hat £ 9%

None 0 0

6 or less mo. o 0

1 - 3 years 10 20 | X X

4 - 9 years 23 46 X : | X

10 - 15 years 13 26

16 years plus 4. 8
SCUBA - £ 9

None 23

8 or less mo. - -

1 - 3 years 6 10 : X X

4 - 9 years 30 51 X X
10 - 15 years 17 29

16 years plus | ~ 4 7

Data were incomplete or missing on hard-hat diving from- 14 divers and on SCUBA
from 5 divers. Total sample, N= 64,




criteria are approximately equated,
divers with the most varied experience
background, should be selected as sub-
jects for protracted saturation experi-
mentation. The novelty of the concept
of saturation diving is attested by the
fact that of the 64 divers included in
the normative sample, 89% had no ex-
perience at all with saturation diving,
8% had 6 months or less experience,
and 2 men (3%) had between 2 and 6
years experience. None of the SHAD
volunteers had any history of satura-
tion diving; however, both SU-I and
SU-II had a year or more of special-
ized experience, involving, for
example, the use of the Kirby Morgan
Band Mask.

Another highly relevant aspect of the
diver candidates'experience to be con-
sidered in the process of selecting sub-
jects for saturation experimentation
pertains to the presence or absence of
any significant history of dysbaric '
symptomatology occurring during diving
assignments of one kind or another.
For comparison purposes, it is seen
that 66% of the normative sample (N=64)
reported no symptom history whatso-
ever, while the 34% with some history
admitted only skin bends. The fre-
quency of occurrence of the skin bends
problem ranged from 1-9 times for the
22 divers with a median of 4 times.
Too, 1.1% (one man) of the 64-diver
sample required decompression treat-
ment in one or two instances. More-
over, 6% of the normative group re-
ported 1, 2 or 3 occurrences of oxygen
toxicity in circumstances not enlarged
upon. With regard to the four SHAD
volunteers, BU-I admitted that skin
bends had occurred during two dives
while BU-II reported these symptoms

in three instances. By comparison, the
two divers finally selected as subjects,

SU-1 and SU-II, reported no history of |

any symptoms of any kind.

Motivational and Attitudinal Variables.

There are several lines of evidence
from the literature of isolation and con-
finement generally!4and from the sub-
marine and aquanaut literature!®13in
particular, demonstrating the relevance
of individual motivation and attitudes for
maintaining optimal performance during
long duration missions., For example,
what motives underlie the decision of
men to volunteer for diver training in
the first place? Table III contains data
obtained from Q-sorting the responses
to Item 9 bearing on this question (Ap-
pendix B),

It is immediately apparent that most
of the diver sample indicated that they
had volunteered for diver training for
one or more of 3 reasons with almost
equal frequency viz., for adventure, for
pay and security and for the prestige
and uniqueness of the diver role. How-
ever, only SU-I gave a modal reason
given by the diver sample (Row 4 in
Table III). Instead, all four SHAD
divers gave responses of a pragmatic
nature, that is, the\y had gotten in the
diver field because of "interest in, and
preference for'' the work that divers
typically do, day-in-and-day-out (row 1
in Table II). .

Based upon the bias that motivational
and attitudinal traits were most crucial
in personality assessment, several other
attitudinal items were included in the
DBI. Item 7¢ (Appendix B) for example,

asks the diver-respondent to "'state in




Table III. Motivation for Volunteering for Diver Training

Reasons for Volunteering D;TY_ZZS SHAD-I“S4ub3 eclp
N PERUTRY - | = ~

for Diver Training £ %b SU-I SU-II BU-I BU-1I
1. Preference for, and 3 4.6 X X X X
interest in diver-related
activities (salvage,
exploration, etc.).
2. Curiosity, "Wondered 2 3.1
what it was like"'.
3. Avoid unpleasant job 9 14,0
or duty station.
4, Adventure, challenge, 18 28.0 X
thrill of diving.
5. Prestige & unique-~ 17 26.5
ness of diver role.
6. More pay & security. 18 28.0
7. Love of water 10 15.6 X
(aquatic sports, etc.)
8. Personal satisfactioh 6 9.4 X
9. Diving is ''Means to an 6 9.4 X
End" (get better job,
ete.).
10. Don't know. 1 1.5
No Response. 5 7.8

a
When -multiple responses occurred, only the first two were coded.

b 4 .
Percentage sums exceed 100%, since most respondents listed more than one reason.




your own words what there is about div--

ing that is so satisfying to most divers?"
Again categorized by Q-sorting the re~
sponses, this information is contained
in Table IV.

At the outset it should be pointed out
that while most of the 64 divers listed
more than one class of '"satisfactions
in response to this DBI item, only the
first clearly-stated answer was coded
and Q-sorted. Thus, it is seen that the
very practical motive ""pay and bene-
fits' is roughly equivalent to the "ad-
venture and challenge' of diving in
terms of its incentive value (classes,

D and E in Table IV). Tending to sup-
port this finding is evidence in the sub-
marine literature!516that threat to ego
needs may be extremely stressful, a
fact which suggests the probable rele-
vance in diver screening of applying
some form of procedure for evaluating
the ego structures of candidates being
screened. In passing, it is to be noted
that the D and Pt scales of the MMPI
and the DPSS (see Methodology and Pro-
cedure section of this paper) yield in-
formation shedding some light on this
aspect of personality.

Perhaps less eloquent in a psycho-
metric sense, information pertaining to
personal satisfaction experienced from
diving activities nevertheless may be
quite helpful. Thus 12% gave ''ego sup-
portive' responses (Class C in Table
IV), for example "must have unique
abilities to be a diver', '"must depend
solely on self", "diver must be able to
overcome hostile environment' etc. - To
be noted also is the fact that all four
SHAD divers gave at least one response
of this nature, which again suggests the
author's bias, unvalidated at this time,

that these kinds of motivational dynamics
are desirable for subjects used in satur-
ation diving experiments.

The response distributions to several
other items in the DBI (Appendix B) pro-
vide additional information bearing, at
least obliquely, on the attitudes of div-
ers toward diver-related activities.

For example, the response distributions
to item 7a in the DBI showed that 86%

of the 64 divers sampled rated the diving
profession as 'very important", 12%

as "somewhat important' and the re-
mainder (2%) as "not important'. All
of the SHAD subjects rated diving as
"'somewhat important" or ''very impor-
tant". Similarly, when asked to indi-
cate the degree of satisfaction realized
from diver-related activities, (DBI,
item Tb, Appendix B), 81% of the diver
sample (N=64) responded "very satis-
fying"', 16% '""somewhat satisfying'' and
3% '"not at all satisfying". Again all
four SHAD volunteers responded ''very

~ satisfying' to this item. Finally, item

7d in DBI investigated the likelihood of
the divers spending a significant pro-
portion of their leisure time in sports
diving or other diver-related activity.
Of the sample of 64 divers, 37% an-
swered "yes', 28% maybe,and 35% "no".
As for the SHAD divers responses to
the item, SU-I responded, ''yes', SU-II
"maybe', BU-I "yes' and BU-II checked
"maybe''.

Whereas there were no normative
diver data available for comparison
purposes, the question of the kinds of
motivational dynamics underpinning a
diver's decision to volunteer as a sub-
ject for an extended experiment such as
SHAD nonetheless seemed relevant.
Accordingly, the responses of the four




Table IV. Intrinsic Satisfactions Derived from Diver-type Activities

—— —

———c

Clasgses of Satisfactions

Diver Sample

f

(N=64)
%

SU-1-

SHAD-I Divers
SU-I BU-I

BU-II

A. Social Reinforcement

(Closeness of group; mutual .

trust; "can do'' attitudes)

B. Prestige of Divers
(Superman complex, new
breed; glory; different life
style) '

C. Ego-Supportive Function
. (Self dependence; unique
.abilities; overcoming hos-
tile environment) -

D. Adventure and Challenge
(Sense of adventure and
discovery)

E. Economic Security
(More pay and benefits;
hazardous duty incentive pay)

F. Relative Independence
(Freedom to do job in own
way; on your own)

G. Lure of Underwater En~
vironment
(Intrigue of sea; quietness,
foreign world)

H. Diversity of Assignments
(Absence of sameness; each
dive different) '

I. Sheer Pleasure of Diving
(Enjoyment, like water
sports)

Diving not satisfying
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SHAD divers to item #10 in the DBI re-
garding reasons for volunteering as
subjects were examined. Briefly,
paraphrasing the SHAD divers' com-
ments, SU-I indicated that he had
volunteered because SHAD was a "USN
first', the diving profile was challeng-
ing, and that as an experimental sub-
ject, he would gain entrance to the
unique "saturation'' specialty within the
diving field. SU-I stated that SHAD
provided a means to gain more advanced
knowledge of diving. Similarly, BU-I
indicated his interest in underwater
habitats and that SHAD "was a vanguard
program! along this line of interest.
Finally, BU-II very simply stated he -
volunteered because he was curious as
to what would happen under the proposed
conditions. It is possible that some of
the above motivational components may
conceivably be of use in concerted ef~
forts to interest divers in participating
as subjects in future hyperbaric experi-
mental programs.

There is considerable evidence in the
general motivational literature!?%!8as
well as in the more focussed literature
of submarine psychology!%20indicating
that individual differences in aptitude .
test scores are predictive of proximal
training criteria, but not usefully pre-
dictive of the remote and more complex
adjustment criteria. Measures of inter-
ests, attifudes, and values on the other.
hand, appear to have the greatest prob-
ability of being usefully predictive of
diver retention, as well as the capacity
for sustained, high-level performance
under arduous conditions. One broad
area of interest can be inferred from a
man's preferences for certain academic
subjects during his high school years.
Table V presents this information. . -

12

It is immediately seen that the ma-
jority of divers and submariners alike*
tend to prefer sciences and mathema- -
tics and to dislike English and Lan-
guages. Preferences for and interest-
in manual activities may be inferred
from the fact that about 1/2 of both sub-
mariners and divers 'like' manual arts
and practically none dislike this train-
ing area. Whereas proof is lacking, it
is believed that diver subjects should
have achieved above average levels in
the manual skills areas. Whether the
modal aversive subject area in Table V
(English/Languages) reflects a trait
predictive of favorable diver-subject
adjustment is hypothetical, Neverthe-
less it is seen in Table V the two divers
finally selected for SHAD-I liked Manual
Arts and disliked English and:Lan-
guages. The predictive value of these
and other interests and preferences of
more copious samples of divers should
be investigated. At present, the feasi-
bility of constructing a Diver Interest
and Value Inventory is under study by
the Personnel Assessment Branch of
this Laboratory.

Finally, based upon the assumption
that sustained motivational and interest
patterns are to a certain extent cultur-
ally determined, a gross examination of

- the differences in the kind of home en-

vironment the divers had spent their
developmental years was undertaken.
Table VI contains these data,

1t is seen that the distributions for
divers and submariners as presented
in Table VI are not significantly

*No significant differences between the preference
distributions for divers and submariners were found
by X2 at the 5% confidence level.




Table V. Most and Least Liked Subjects in High School

Submarine _
High School Diver -School SHAD Divers
Subjects Sample?  GraduatesP |
f % £ % - Ssu-1 SU- BU-I BU-II

‘Most Liked:

Sciences/Math 13 43 123 56 X

English/Languages -- -~- 2 1 X

Manual Arts 8 27 52 24 X X

Social Sciences 5 17 43 19

Did not attend H.S. 4 13 - --
Least Liked:

Séiences/Math 4 18 16 8

English/Languages 16 53 140 71 X X X

Manual Arts 1 4 = —

Social Sciences 5 17 41 21 : X

Did not attend H.S. 4 13 - -

2 N=30; this item was added to the DBI late in the study.

bAbstracted from reference No. 8, N=220 for "most liked" and 197 for "least
liked' subjects.




Table VI, Type of Home Environment

Home EnbiFonmenit Divers?® SubmarinersP ~ SHAD Divers
£ % f % SU-I SU-I BU-I BU-II
On a farm 5 16 8 10
Village «2.5K pop.) 4 13 20 24 X X
Small City (Pop. 2.5-25K) 13 42 20 24
City (Pop. 25-100K) 3 10 18 22
Large City (>100K) 6 19 17 20 X X

With df=3, p of X2 =>5%

!

aN=31; item was added to DBI late in study.

L This sample of enlisted submariners was the control group (N=83) in the drug
abuse study listed as #21 in the reference section of this paper. :

different. However, if one groups the
rows in Table VI with "small city", vil-
lage, farm as opposed to cities, it is
seen that only 29% of the divers as com-
pared to 42% of the submariners had
come from cities, (differences, signifi-
cant at 1% level by X2, df=1). There
are numerous forms of possible explan-
ations for these differences, for exam-
ple, the opportunities to develop inter-
est in aquatic activities, sports and the
like, may be more rife in smaller
demographical areas. However, no
known relationship between the quality
of divers and geographical origin exists,
a fact attested by the divergence of
backgrounds of the SHAD subjects indi-
cated in Table VI,

Personality Test Score Patterns
of Divers.

While factual data bearing specifical-
1y upon the question of the unique per-
sonality characteristics of Navy divers
are rather sparse, there is at léast a -
scattering of descriptive information on
the subject presently in the literature.
For example, the Edwards Personal
Preference Schedule profiles of 20 Navy
divers showed that the mean diver
scores were significantly higher on the
Aggression and Change sub-tests and
significantly lower on the Affiliation,
Nurturance and Intraception sub-tests
as compared to an equal-sized, non~
diver control group.22 Too, the same




study demonstrated that Navy divers
tended by-and-large to prefer from a
set of equal-probability bets those with
the most risk involved (in this study,

 the MMPI.

money), suggesting that the attitudes of

divers toward danger and hazards may

in part explain their occupational choice.

Further, there are a number of ref-
erences to personality and demographic
correlates of diver performance pub-
lished in the account of SEALAB 11,23
For example, two mood scales, "happi-
ness'' and "psychological well-being"'
correlated significantly with diver ad-
justment (-.74 and ., 74 in that order,
N=28). Also, later-born divers and
those from small towns adjusted better
than first-born and those reared in
larger urban environments, Similarly,
a more recent study focussed upon

-demographic and sociological informa-
tion obtained from 95 Navy divers indi-
cated that as compared to a non-diver
sample of enlisted Navy men divers
more frequently admitted having run
away from home, playing hookey and
having a history of one or more ar-
rests., 24

The major personality measure used
in the present study was the Minnesota
Multiphasic Personality Inventory
(MMPI). The first of the two diver
studies cited above also included MMPI

profiles from each of the 20 Navy divers -

in their sample.22 As compared to an

equivalent size grotp of non-diver, Navy

men, only one significant difference was
reported in the study mentioned above,
namely, that divers tended to obtain
lower scores only on the Mf* scale of
*See the Methodology and Procedure section”

of this paper for a brief description of this

MMPI subtest.
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This single finding was con-
strued, quite correctly, by the authors
as-a chance difference since, 12 of the
13 MMPI failed to show significant (5%
confidence levels, t—test) dﬁferences.

As indicated above, the MMPI was
administered to a sample of 30 Navy
divers located in the New London area
in the Fall of 1972. At about the same
time, a sample of 20 non~diver enlisted
Navy men were administered the MMPI
under the same conditions, Statistics
derived for each of the MMPI subtests
for these two groups are contained in
Table VII.

At the outset, possible differences
between the MMPI pattern of the diver
sample in Table VII and that of a simi-
lar-sized (N=20) sample of Navy divers
already in the literature should be in-
vestigated 2? The MMPI profile of mean
raw scores for the 30 divers in Table
VII was virtually identical to that of the
sample of 20 divers published in refer-
ence #22, Interestingly, only the mean
Mf score in Table VII was significantly
higher (5% level, t-test) than the pub-
lished subtest score. The fact that the
Mf mean in the published paper was the
only MMPI subtest significantly differ-
ent (lower) than the control mean in that
study tends to negate the argument for
the spunousness of the earher fmdmg

The drfferences between the d1ver
and confrol group means in Table VII
reached significance for the F, K, Pt
and S¢ sub-tests of MMPI. The F and
K differences, suggest that divers tend
to be slightly more guarded or defensive
than the conirol group. That is, more
so than the less mature submariner
control group, divers are prone to deny







socially undesirable traits (low F) while
at the same time admitting more desir-
able characteristics (high K). It hasbeen
this author's-experience withthe F andK
score interactions that T-scores in the
50-60 range withnodeviant*subtest scores
of note are found inwell motivated people
who attach relatively high values to their
social needs, and are adaptable and re-
sourceful in a var1ety of circumstances.
Further, the lower mean Pt score for
divers suggests emotional stability, few-
erfears and anxieties, and realistic self
confidence, Another indicant of the ad-
justment resources of divers is in the
low-average score on the Sc (Schizo-
phrenia) scale, which suggests optimal
reality contact, and generally favorable
attitudes toward the environment in
general and society in particular.

A comparison of the MMPI T-score
profiles of the SHAD subjects with the
diver normative data in Table VII
shows few remarkable deviations. The
comparative profiles are presented

graphically in figure 1.

. With the normative raw score data
for the Navy divers transformed to T-
scores, it is possible to compare the
individual profiles of the SHAD diver
candidates with the group data. Accord-

[ overs. usk seans (30
E; NON- DIVER, USN, MEANS {N+20)
E SU-I,T-SCORE

MNPT SUSTESTS

ingly, it is seen that the two divers se-
lected, SU-I and SU-II {it the pattern of
mean subtest scores provided by the 30
divers most closely. Only one excep-
tion is noted, namely SU-II's elevated
score on Ma (Hypomania). However,
there is evidence in the clinical litera-
ture2> that a high Ma scorewith average
or low scores on Pd and on the 3-score
group, Hs, D and Hy (sometimes called
the neurotic triad) usually suggests an
outgoing, enthusmstlc somewhat unin~
hibited man with unusual capac1ty for
sustamed activity but with. very little
likelihood of acutely maladjustwe be--
havior. While not S1gn1f1cant depar- :
tures from the norms, the two d1vers.
used as back-up subjects, BU-I and
BU-II, showed deviations of 6 or more
T-score points from the d1ver means on
from 3-5 of the .Ml\/:I.PI c:c:ales R

A 'caveat' should be clearly stated with
regardto the utilization of- diver gent MMPI
or other similar testscore patterns as-
criteria for rejection of divers as exper-
imental subJects Whereas the compara-
tive MMPI profiles mTable VIILand Fig.1
suggest that divers as a group are we11-
adjusted, there are no substantive data to
indicate that s1gn1flcant dev1at1ons of spe-
cific MMPI subtest scores necessar11y are

ﬂsmn.'t-scaﬂs '
" Peo-i, 1-score
. [ su-m.7-scome

2 ot
S s S

Fig. 1. Comparative MMPI Profiles of Divers and Non-divers

*Conventionally, T-scores greater than 70 are
considered significant departures from normal.

. The T-score transformation is a linear one applied
to the raw scores in standard score form, the re-
sulting distribution having a mean of fifty and a
S.D. of ten.4
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"‘*The Mf scale (Masculmxty Fermmty) Tuscore for one’
of the back-up divers exceeds T-score 70 (Fig. 1).
The construct validity of this scale is unknown, but -
for men with above average verbal ability (in the
absence of elevations on any other MMP] scales} a
high Mf score is often indicative of broad interests,
particularly in the arts, aesthetics and philosophy.25




contra-indicative of acceptance of di- content analysis. These distributions
vers as experimental subjects. Rather, are contained in Tables VIII and IX.
based upon the general clinical litera-

ture 425 and upon a meager amount of It is seen in Table VIII thdt in the
case history material,626 a broad opinion'of the present sample of 64 di-
working hypothesis emerges: The like- vers, the most characteristic class of
lihood of severe maladjustive behavior traits found in an effective diver has to

(even frank pathology) during experi- do with his reliability, capacity to as-
ments involving long term confinement sume responsibility, his adaptibility
and some degree of risk will be much and so on (Category E, first response
greater in candidates with significant in Table VIII). Further, physical at-
elevations on any 2 or more of the 10 tributes, general fitness and the like,
diagnostic subtests (assuming the valid- and the proficiency level of diver-

ity scales are within normal limits). related skills (Category C) are almost

Some critical MMPI subtests pairs are  equally desirable for effective divers.
Pt/D, Pd/Ma, Sc/Pt, Ma/D, Hy/Pt and Emotionality (Category H) is also im-
quite likely other combinations,* - portant,

Desirable and Undesirable Character- As to undesirable traits for divers,
istics of Divers. the modal opinions of the diver sample
are the "Faulty Life Styles" (G), "Emo-
Can a group of highly-trained, pro- tional Instability” (E), "Unreliability"
fessional'divers,when asked to consider (F), and "Deficient or Inappropriate
the characteristics of divers, produce Motivation' (D) in descending order of
meaningful clues as to the major per- the proportion of the 64 divers mention-
sonality traits typifying the members of  ing the categories.
_ this group? On the assumption that this '
could be done, indeed that these hypo- Three of the four SHAD divers agreed
thetical traits would be dimensionable with one or both of the modal nomina-
as potential selection criteria for di- tions for the most desirable diver traits
vers, item 8a and 8b in the DBI (Appen~ (Table VII). On the other hand, only
dix B) were designed and administered two of the SHAD volunteers mentioned
to the 64 divers in the normative sample the modal first or second trait proposed
and to the four SHAD divers. The opin- by the normative diver sample as the
ions of the 64 divers as to the most de-" most undesirable trait to be found in
scriptive, traits of an '"excellent' as divers (Table IX). Whereas the vitiating
well as'a "very poor' diver were cate-  effects of projection, denial and repres-
gorized by the Q-sorting technique of sion argue against the accepta.nce of the
consonance of self-observations with
' modal traits as useful diver selection
*In non-di‘t:er sub,jfcts corlnfined to an elevated f'ntensity data, one older study in the submarine
(t;f sonar bee}.)s, 3 subjects z.vzth Pt/D elevatzons. literature suggests certain methodolog-
eveloped a high level of anxiety, two men showing L x X .
chronic anxiety during a 5-day exposure 26 and one ical possibilities of this approa207h ina
military assessment situation. Inany

;ufﬁerirgg an acute anxtety reaction during a 24-day
study. event, the most pertinent application of
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TABLE VII. Desirable Traits of Effective Divers

Desirable Traits

Diver Sample

Firstd Second@

f

%

f

%

SHAD Divers

SU-1 S8U-II BU-I BU-I

|

8First and second mentioned responses to item 8a in the DBI (Appendix B).
Sixty-four Navy divers responded to this DBl item. All 3 responses of the.

Traits Related to Gen-

eral Ability (Intelligence,
etc.)

Specialized Aptitudes
(Mechanical, etc.)

High Level of Diving
Skills (ability to use
diver equipment, exper-
ience, etc.)

Physical Attributes (Co-~
ordination, general fit-
ness, etc.)

Personal Reliability
(Responsible, adaptive,
sense of commitment,
etc.)

Drive Level (Industrious,
capacity for sustained
activity, etc.)

Attitudes/Interests (Ded-
icated, intrinsic inter-
ests in diving, etc.)

Emotionality (Con-~
trolled, levelheaded,
calm, etc.)

Ego-related Traits (Ab-
sence of self-doubt,
confidence, efc.)

No response

11

16

1

18

12

25

11

12

2

5

10

17

12

6

8

16

27

18

9

X

X

SHAD divers were coded.




TABLE IX. Undesirable Traits of Effective Divers

Diver Sample

First2 Second? SHAD Divers
Undesirable Traits f % f % SU-1 SU-I BU-I BU-II
A. Low Mechanical Ability 5 8 8 13
(all thumbs, inept, etc.)
B. Poor Physical Condition 5 8 6 9 X X

(Poor general health,
obese, sickly, etc.)

C. Skills and Knowledge De- 4 6 3 b5 X : X
ficiencies (inadequate di-
ver skills, poor social
skills, e.g. uncoopera-~
tive, etc.)

D. Deficient or Inappropriate 5 8 7 1 X X
Motivation (Unenthusias-
tic, pay motivation only,

. ete.)
E. Emotional Instability 9 14 9 14 X X
(Fearful, hysteria-prone,
etc.)
F. Unreliability/Irresponsi- 7 11 9 14 X

bility (Reckless, poor
judgment, lackadaisical,
etc.)

G. Faulty Life Style (Drinks 14 21 13 20 X X
or smokes excessively, '
- nonadaptive, etc.)

H. Inappropriate Attitudes 5 8 2 3 : X
(Too carefree, casual -
interest indiving, etc.

1. Inadequate Ego Structure 5 8 2 38
(Lack of self confidence,
introverted, passive, etc.)

No response . 5 8 &5 8

@First and second mentioned responses to item 8b in the DBI (Appendix B).
Sixty-four Navy divers responded to this DBI item. All three responses of
each of the SHAD divers were coded.
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these opinion data would seem to be as
guideposts or leads as to the most
critical personality dimensions around
which to develop a diver selection
methodology.

First Impressions of the Quality of the
Adjustment of the SHAD Divers.

While admittedly inexact and biased,
case histories nonetheless often pro-
vide tentative notions which often lead
to more precise observations and data
collection strategies. Therefore, im-
pressions from pre- and post-experi-
mental interviews, from an integration
of the personality test data, from daily
observations of SU-I and SU-II within
the chamber, and from daily examina-
tion of the diving log were "pooled' in-
to a brief memorandum transmitted
to the SHAD Project Coordinator about
two weeks after termination of the ex-
periment.28 The following statements
were quoted from that memorandum:

1. There were no perceptual changes reported or
observed other than one diver reported voice
communication seemed attenuated; visually,

the “closeness” of the chamber remained un-
changed,

2, The SHAD divers’ self-observations regarding
their own and the other diver’s performance on
the.various testsand procedures repeated daily
suggested.that performance remained the.same
or improved with practice. That is so except
when their motivation to carry out certain .
tasks declined appreciably and their attitudes
toward certain of the experimenters deterior-
ated somewhat.  Therefore it appears likely
that some of the day-to-day fluctuation in
several of the performance tests {if they
occurred), may have been the result of de-
gradation of subject motivation and/or atti-
tude deterioration.

3. Interrelated with (2) above is the impres-
sion that both men’s attitudes regarding the
significance of certaintests and procedures

deteriorated considerably about midway through
the experimental period. This wasinferred from
the frequency of use of such descriptors as
.boring, annoying, ridiculous, etc., in reference
to certain data collection procedures. Further,
any modification in the scheduling of these
tests tended to exacerbate the negative emo-
tional reactions associated with these attitudes.
For reasons unknown, the two divers’ demand for
“structure of events” as time went on increased
greatly. This impression is based upon the fre-
quency of interview responses to the query
“What was most annoying as time went on?”’
Answers given for example were: changes in
routine, 2-hour procedure substituted for a 45'
one, experimenter was late (or early), or the
introduction of an unscheduled data-collection
session. Apparently this somewhat rigid “need
for structure of events” was to a degree “blocked”
by the imposition of two unscheduled, data-
collection routines on the day before surfacing
when, according to both divers’ independent
statements, R&R was scheduled., The results
were overt symptoms of rather generalized
hostility in both men, with rather intense emo-
tional outbursts and enhancement of negative
attitudes directed toward the experimenters.
In sum, stress exposure seems to enhance the
need for structuring environmental events. A
corollary statement: if this need is frustrated,
rather intense emotional behavior and nega-
tivism of attitudes are expected outcomes.

4. Somatic symptomatology possibly corre-
lated with changes in general emotionality

as the experiment progressed was infrequently
mentioned, and then, the symptoms were

quite obscure. While neither man complained
of reduced quality of sleep, both emphasized
insufficient quantity of uninterrupted sleep.
Possibly the most consistently mentioned
symptom was fatigue. Both stated repeatedly
that they were very tired throughout the 30
days. The interview probe, as to whether they
were characteristically fatigued on the “outside”
during a normal diving work day or week evoked
emphatic negatives from both, In sum, besides
boredom, sleep deficiencies, confinement, de-
privation of various kinds and lack of exercise
as possible fatigue-inducing factors, the question
remaining unanswered by this study is, simply
stated, “are there any atmospheric-related
Jactors directly or indirectly contributory to
what appears to be chronic fatigue during ex-
periments of this kind”’,



5. Very little evidence for any subjective cor-

relates of pressure-related problems was obtained
from the interview. However, excursion dives

were anticipated eagerly by both divers as @ means
of speeding up passage of time. Both were per-
plexed as to why they became “really narced”

on oné dive only, namely the 200’ dive on 9 Oct.
1973, while other deeper excursions (they said)

did not produce these effects, Both explained

these paradoxical flndlngs on the fact that they
were unusually tired prior to that particulor 200°
_excursion. Too, when asked “when bottomed
during the “bounce” dives, was your condition

such that you could carry-out 2-3 hours diver-

type tasks?” Both mentioned fatigue as a limitation
but stated, if the tasks were meaningful diver
activity (and not experimental tests), they felt

they could and would perform effectively. One
implication of both divers recall of the “bounce”
phases of the experiment is that should significant
performance decrem ents as measured by the var-
ious test procedures be observed during these ex-
cursions, the very real possibility of these degrada-
tions being the result of diminished motivation rather
than from the effects of dense gas, elevated temper-
ature or whatever should be taken into consideration
in interpretation of the change data.

6. One major concern in the psychiatric screening
of the diver volunteers was to disquality any can-
didate whose personality profile was in any way
suggestive of inordinately elevated anxiety levels
coupled with obsessive-compulsive traits. This
was done in the selection of these two subjects.
Apparently, little, if any, fear or anxiety was ex-
perienced by either man during the saturation or
the bounce phases. ~ However, both expressed
considerable concern about the posslble hazards
of the decompression phase, the major reason
being (they said) was that they were led to be-
lieve that the tables had never been checked out
beforehand, One man indicated that he did ex-
perience some vague “‘tingling, pins-and-needles”
senstations about midway in the decompresslon
phase. However, neither reported, in retrospect,
any symptoms suggesting decompression prob-
lems of any significance,

7. In addition to the semi-structured interview
conducted on each diver before and after the
“dive”, a brief Mental Status Examination was
also conducted (paragraph 5.0, appendix C).
Briefly, there was no evidence of thought dis-
turbance of any kind in either man, The affec-
tive signs usually associated with “relief”, the
end effect, so-called (elation, verbosity, hyper-
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excitability),were not observed in either diver
during the post-experimental interview 20 hours
after surfacing though these indices were 0b-
servable earlier, Instead, a moderately depressed
mood state, somewhat typlcal of anticlimactic
situations was obvious in both men. Sensorium
was clear with no evidence of disorientation
(time, place or person). Tests of both remote
and recent memory were unchanged from pre-
experimental data. No motor abnormalities
were observed, In short, there were no differ-
ences of any significant magnitude noted in
comparing the pre- and post-experimental

MSE observations.

SUMMARIZING COMMENTS

The major objectives of this paper
were threefold: First, to present a va-
riety of biographical, personality and
psychometric data obtained from a siz-
able sample of experienced Navy divers.
Second, against the ""backdrop' of these
normative data, to compare the psycho-
logical screening data obtained from the
four Navy divers who had volunteered
for the SHAD-I experiment. Third,
from an integration of impressions of
the quality of the SHAD divers’adapta~-
tion to the experimental conditions with
the screening data to delineate hypo-
thetical screening criteria to be vali-
dated in future studies.

The obvious assumption throughout
this paper is that a hiatus in hyperbaric
research exists in the area of develop-
ment of usefully valid techniques for the
psychological screening of divers for
activity in the field as well as for sub-
jects for hyperbaric experimentation.
Recent writings in the aerospace field
argue for the increasing relevance of
personnel selection., '""For long dura-
tion missions, crews will have to be
even more carefully selected than they
are now, ' (Reference 5, p. 1142). Also,




in the same reference, "Psychological
selectivity in training will be even more
important when crews are no longer
composed of highly motivated robust
test pilots, but include scientists and
other civilian personnel (p. 1142).
Similarly, at least one worker in the
diver research field has clearly indica-
ted his opinion that the most feasible
means of avoiding the untoward effects
of high pressure exposure is by careful
selection of optimally adaptable sub-
jects.29

Accordingly, based upon the psycho-
logical screening data described in the
methodology and procedure section of
this paper, the impression was that the
basis for recommending the two experi-
mental subjects (out of the 4 diver vol-
unteers) appeared, in retrospect, to
have been essentially correct. These
selection criteria were: (1) having per-
sonality profiles on the MMPI most con-
gruent with MMPI normative data ob-
tained from a sizable sample of Navy
divers (Table VII and Fig. 1); (2) SU-I
and SU-II were approximately equivalent
in verbal aptitude, similar interests
{(same USN rating), similar motivation
for volunteering for the experiment, and
a friendship history of some duration;
(3) they appeared to have compensatory
temperamental and social trait profiles,
but with no evidence of serious neurotic

or behavorial abnormalities; (4) neither

had any history of treatment nor consul-
tation for emotional or adjustment prob-
lems of any nature; (5) neither diver ap-
peared from the test and interview data
to be in any way depression-prone; (6)
they had relatively more and varied
deep diving experience; (7) neither was
an habituated smoker; and (8) both had

strong motivation for and favorable at-
titudes toward diver activities of all
kinds.

In contrast to previous hyperbaric
studies conducted by the Personnel Re-
search Branch of NSMRL (e.g. refer-
ence #31), the present approach was
unobtrusive in the sense that no daily
psychometric rating or other data was
collected directly from the subjects
during the dive. Rather, a reliance was
placed upon direct observation of the
subjects, periodic examination of the
diving log and upon the pre- and post-
experimental interview data interpreted
in the context of the personality profiles
of the diver-subjects constructed from
the diagnostic test data obtained prior
to the onset of the experiment.

Accordingly, impressionist state-
ments pertaining to the quality of the
adaptation of the two divers to the con-
ditions existing during the 30-day ex-
periment'were presented in the previous
section of this paper and will not be re-
peated here. All in all, it appeared that
the two divers adjusted adequately,
probably more so than the two back-up
divers would have adjusted to the same
conditions. Obviously, the data pre-
sented in this paper do not in any sense
prove this statement; nevertheless,
these same data provide examples of the
kind of clinical observations, and the types
of psychometric information that may
prove useful for screening divers and di-
ver-subjects inthe future. However, this
is anempirical matter, each hypothetical
variable or class of variables suggested
in this paper requiring careful validation
in the context of well-planned, hyper-
baric studies of the future.
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APPENDIX A

DPSS-MOD IV
July 1972

NAVAL SUBMARINE MEDICAL RESEARCH LABORATORY
. Incomplete Sentences

This is an Experimental Form
Prepared by: Benjamin B. Weybrew, PhD.. -

Name Rate/Rank Date .
- To -
Formal Education (Years) Age (Nearest Year

Instructions: You will notice that the sentences below are not complete. We
are asking you to make a complete sentence out of each one. You need not be too
concerned about grammar or sentence length. Simply write down the first thing
that comes into mind. Please work as .rapidly as you can, but don't rush, as
there s no time 1imit. If possible, do not omit any. Thanks in advance for
your cooperation.

1. He worried . . . . . .

2. One feels useless . . . . . .
3. I feel . ... ..
4. My appetite . . . . ..
: 5. The future . . . . .. N
6. What makes me discouraged . . . . . .




10.

1.

12.

13.

14,

15.

16.

APPENDIX A (Cont'd)

DPSS-MOD 1V
July 1972

When rejected, he . . . . . .

My greatest fear . . . . . .

Morning is . . . . . .

Ilam. . . . . .

Sometimes I want . . . . . .

Things looked hopeless . . . . . .

Being with other peopie . . . . . .

My greatest fault . . . . ..

What disgusts me most . . . . . .

I have . . . . .
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DPSS-MOD 1V
July 1972
17. I.felt 1ike givingup . . . . . .
18. My sleep . . . . . .
19. I still enjoy . . . . . .

20. My self-confidence . . . . . .

2. ..o 0.

22. One feels needed . . . . . .

23. My health . . . . . .

24. What makes me angry . . . . . .

5. My . . . ...

A-3




26.

27.

28.

29.

30,
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DPSS-MOD 1V
July 1972

One feels guflty . . .- . . : ;

Life « - « 4 o &

If1 fall . . . .. .

If there were noway out . . . . . .

In the future, I . . . . ..




APPENDIX B

MOD-5 {(For use In Dlver
ExperImentatlion)

NAVAL SUBMARINE MEDICAL RESEARCH LABORATORY -
DIVER BIOGRAPHICAL INVENTORY (DBI)

Prepared for experimental use by:
BenJamin B. Weybrew, Ph.D.

NAME ;

AGE: HE 1 GHT WE IGHT:
1. Dlving Quallfication (If USN):
MASTER Ist 2nd SCUBA

2, Approximately how many dlves (both simulated and rea!) have you
entered In your diving log?

Less than 10 ‘ 10-25 26-50 51=75
76-100 101~200 201=300
MORE THAN 300___

3. Approximately how many dives to depths greater than 100 feet (both
chamber and water) have you made?

L. About your diving experlence:

Year Tralnlng Years Actlve
Completed Experlence

HARD HAT

SCUBA

Saturation Diving

Other
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5. Have you ever had: (Indlcate the number of tlimes)
h 1 2 3 4 5 6 7 8 9

a. Pain only Bends

b. Skin Bends

¢c. Bends Assoclated with
- muscular weakness e
d. Unconsclousness and/or
convulslions assoclated
with’ dlvlng o

e v Gt aemm e g meeen e— o

e. ""Chokes'!

f. Pneumothorax

v PR gy ettmn  mmesee  Geagem et pempemt i

g. " Alr Embollsm

h. Sﬁallo@lw;tér black-out

I. Oxygen toxlclty symptoms __ _ . .. __  __ _  __ __
6. How many tlmes have tou been treated wlith re-pressurlzatlon for a

diving accldent?
Number of YImes Treatment Used

1 2.3 4 5 6 7 8 .9+
Table | |

— e —— ——— v gt ——— v——— m—

Table 2

.Table 3 B e e e e e m
Table 4

7. How would you rate your attltudes about dlving?
a. In terms of Importance of diving as a profession:

Not at all Important___; Somewhat Important__ ; Very [mportant

b. In terms of personal pleasure and satlsfactlon you derlve from
diving:

Not at all satlsfylng __ ; Somewhat satisfylng __ ; Very satlsfying
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c. Can you state In your own words what there Is about dlving that
Is so sat!sfying to most dlvers?

d. If you had a great deal of liesure time, would you be llkely to
spend most of that leisure time sport diving? YES__ NO__ MAYBE

8. Tralts that characterize divers:

a. List three tralts or characteristics that you might use to describe
an excellent dlver?

b. Likewise, 1ist three tralts or characteristics that you mIght use
to descrlbe a very poor diver?

(1) e S ¢ 1

£ iz

9. Would you p!ease state, In your own words, why you volunteered for
diver tralning In the flrst place? : W

PRRR

10. Similarly, please state;, (n your own words,. the major reasons for your-
volunteering for this experiment:

e

B-3
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GENERAL UIDGRAPHICAL INFORMATION:

eral Background:

11. what Is your marital. status?

a. Never married
b, Married.

¢c. Separated

d.. Divorced:

12. Do.you now-have, or have: you recently had any- scrious personal or
family problems? (i.e., family Iliness, death, broken home; etc. )

a, Yes:
b. No.
¢. Undecided

13. How did your. parents feel about your taking diving trainlng?

a. Strongly In favor of it

b. Somewhat. in favor of it

c. Dldn't particularly care one way or the other
d. Somewhat opposed to [t

e. Very: much opposed to. It

14, How-dld your wife react: to.your volunteering for this experiment?

a, Strongly. in favor of It

b. Somewhat in.favor of it

c. . Dldn't particularly. care one-way or the other
d. Somewhat opposed.to It .
e. Very much: opposed to: It

f.. Not: married:

Schooﬂlng;§ndrwork-Ekgeriencaa

15. Whlch one.offthe‘fojlowing subjects. did you like the most In high school?

Did not attend high school

Sclences and Mathematics (i.e., Physics, Chemlstry, Algebra, etc.)
English or Languages

Manual Arts (Shop work, Clviecs, etc.).
~Soclal Sclences. (History, Geography, Civics, etc.)

Other (Please- speclfy)

44000 TY

v
o
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16.

17.

18.

'h.o 0N ooe

APPENDIX B (Cont'd)

Which one of the followling subjects.did yoa..llke. the least: In h-l‘gh'school?

DId not attend high schood®

Sciences and Mathematics: (].e.,. Physlcs, Chemistry,. Algebra, etc.)
Engllsh or Languages:

Manual Arts: (Shopzwerks;.Drafting;.etc:):

Social Sclences. (History,. Geography;. Civics, etc:).

. Other (Please specify)’

if you did not graduate: from:high school, why did you leave?
(Please. check the MOST Important reason) .

. Found school work difficutt.

Just lost Interest:

. Had to work as there was not enough.money at home:
To enter the service:

Because: of other. persenai: or: famlly- problems:
Other (Please explain).

‘h?ﬁ.O.U‘w

Generally, hows were: your: hightschool’ grades?: (leave:blank. I f you.dld-
not attend hlgh school)

a. Excellent
b, Good

c. Falr

d. Poor

e. Dbontt know-

SKIP TO ITEMS #21 AND:#22° |FY0B: DAD. NOT "ATTEND. COLLEGE:

]9!

20,

which of the: following. subjects: did:you 1Tke: the« most: In- college?
(Mark only one)

Math or Physlical Sciences:

Engllish or Languagess .
Soclal Sclences (Psychology,.Soclology:,. Bist etc:)
. Buslness.Courses. (Accounting, Management, ed:c. :
Other (Explain).

oonTw

why did you.leave. college? (Please- mark- the: MOST™ Important: reason;
omit If you are:a college: graduate)

a. Found-college:work.difficult.
b, Just lost: interest:
c. Had:to:work, as:there:was: not:enough money at: home:




20.

21,

22,

23,

24,

25.

n.i\o‘m

a, Yes
b. N& = = = SR
c. DId not attend hlgh school

APPENDIX B (Cont'd)

(Cont nued)

d. To enter the service
e. Because of other personal or famlly problems
f. Other (Explaln) -

Bld you work while In high school?

a.. No . ;
b. Usually had a part-tlme or summer Job

c. Occasionally had a part-time job :

d. Worked full-time and went to school part~time
e. Did not go to high school

While you were In grade and h!gh school how many times did you
change schools? ' . I o

None

.Once. or twice..
.3.t0 5 times.

6 times. or more

How many ‘Jobs have ‘you quit because you didr't- 1lke them?

a. One

b. Two

¢. Three

d. Four or more
e. None

DId you hold an elected office while you were in high school? (I e.,
student body president, Juhlor class president, student councll, captaln
of the football or basketball teams, a soclal or academlc club pres!dent,
eté,) v 0 -

a. Yes

b. No

¢c. Did not attend h!gh schoo}

Did you win any schorarshlp awards whlle you were in h!gh school? |

P o e e - 4 PR
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SPECIFIC ITEMS

DATE

SCORED BY:

ADDITIONAL CATEGORIES AND/OR COMMENTS ABOUT

ROILVZIIVROS

ALTTVRIRA

CHECK SHEET

RANK/RATS

1o017aN0D |

SSANXQOOW

1T1A2

NOLIDZCEY

SSENAYAM 091

ALTENOASNI

AOVNOEAVNI

L1z

ALITIHY

HOIIVALSNYS

ALIAISSVd

' RBSPONSE CATEGORLES

NOLLVQHVITY

NOISSTEIIV

AIITIISOR

NOIIVLIOV

NOTISSTaINa

IVINRQ

AVEIORN

SMRL DEPRESSION PRONENESS SENTENCE STRMS

SUBJECT'S NAME

NOISSDO |-

AN HLT

SACH TTIM

A-5
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3
10
11
12
13
14
15
16]
17
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20

- 21
22|
23
26
25
26
27
28
29
31
32
33
34
135
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Home and Famlly

26, Up to age 18, what type of eommunity did you llve-ln, for-the'mostgpart?

a. On a farm :

b. In the country {or a village of less then 2500 people, but mt a farm)
c. In a small clty (2500 to 25,000)

d. In a clty (25,000 to 100 000)

e. In a large city (More than 100,000)

27. Which of the following descrlbes the status of your natural parents?
(mark all that “apply)

a. Both alive and 1lvlng tOgether
b, Marrled, but 1iving apart

c. Legally separated or divorced -
d. Father decaased

e. Mother deceased

ANSHER EITHER #28 OR #29

28. Untll the age of 18 wlth whom dld you llve MOST of the tlme? o

a. Both natural parents i :
b. Fatheronly - e SR
¢. Mother only = <. = - ce
d, Stepfather and mothsr
e. Stepmother and father
29. a. Stepfather only
- b, Stepmother only

¢. Legal guardian
d. With other relatlves
e. (0Other (Friends, foster parents, etc. )

Please answer the following questions In terms of THE PEOPLE WHO RAISED YOU,
regardless of whether you were ralsed by your real parents, step parents,
foster parents, or legal guardlan.

30. How old was your father when your parents were merried?

a. Don‘t know

b. Younger than 18
c. 18-20

d, 21-29

e. 30 or older




31.
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~How “far :did -he .go In 'school?

:a, ‘Completed:grade :school
‘b, -Attended -high school
¢, Completed hlgh:school
-d, ~Attended :college

e. Graduated ‘from college

'ANSWER “E I THER "ITEM-#32 OR #33

32,

34,

35.

& a0
L] -

»

hat -was your ‘father's CHIEF:occupatlon while you were growling up?

@, ‘MItitary (Army, Navy, Marines, Coast ‘Guard, ‘Alr ‘Force)

b, -Publlc:Service (Poltceman, ‘Flreman, : ‘Federal ‘Agent, -etc,)

‘¢, 'Sales ‘(Salesman, Store Clerk)

«d, :Seml-skllled or unskilled worker (mlner, factory worker, truck
-drlver, :watchman, -etc.)

¢, ‘Skilled worker (machinst, mechanlc, :shop- forcman, -alectriclan,
‘locomot lve ‘englneer, -etc.)

‘8, ‘Clerlecal worker (offlce clerk, bookkeeper, ‘secretary, offlce
‘supervisor, -etc.)

b, Wild 1lfe -and ‘Agricultural (farmar, -a.ranch -owner or uorkcr,
forester, fisherman, -etc.)

¢, ‘Buginess (small -store owner, manager, factory owner, -manager, -etc.)

«d., “Seml-professlional (artlst, musician, entertalner, draftsman, techni-

:clan, -ete.)

-@. "Professlonal (Ph{slttan,“hawye:,}Schentkst,”Engrnecr,'Teacher,

“‘Pharmaclst, -etc

“What -were -your -father's -average yearly :earnings whlle you attended high

schoo'?

‘a, -Less than $4,000.00

b, ‘From:$4,000,00 -- '$5,000.00

e, “From:$5,000,00 -~ .$9,000,00
‘d, “More than $10,000.00

*MARK "ONE IN BOTH -ITEM:#35-AND #36

Which of :the ‘following BEST descrlbes your ‘father or male- guardlan 88
you -knew -him?

Consliderate

Understanding

Efficlent

Like abuddy

Didn't know him well enough

=}
DY
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36. a., ‘Strict
b. Stubborn
c. “Moody
d. Weak
e. Disorganized

37. ‘How far did your mother go In:school?

a. Completed grade school
b. Attended high school
c. Completed high school
d. Attended college

e. Graduated from college

38. DIid your mother have a Job:outside -the -home?

a, She had a fall-time job most of the time
b. She occaslonally had -a full«time job

¢. She had a part-time job most of the time
d. She occaslonally had a part-time job

e. She dldn't work at all

ANSWER ONE IN BOTH #39 AND #40
39. Which of ‘the following BEST describes your mother 'as.you-knew her?

a, Conslderate

b. Understanding

c. Efficlent

d. Like a companion

e. Didn't know her well -enough

k0., a. Strict
b. Stubborn
c. Moody
d. Weak
e. Dlsorganized

41, In your family, were you

a. ‘the only child?

b. the oldest child? (of 2 or more)

c. ‘the youngest child? (of 2 or more)

d. @& middle child? (nélther oldest -nor youngest of '3 or more)




b2,

43,
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when you were growing up, how strict were your parents about the
companions you chose?

a. More strict than most parents,
b. About as strict as other parents.
c. Less strict than most parents.

How often d1d your entire family §o ‘out together? (to a movie, plenic, ete.)

Never (less than 2 times a year)

Lass than once a month

More than once a month, but less than once a waek
About once a week

More often than once a week

o anod

Miscellaneous

Ly,

45 *

OIQ.OU'Q)

Generally, how much confidence do you have - In your abillty to succeed
at a task?

a. Somewhat less than average

b. Average

¢c. More than average

d. Considerably more than average

In which ONE of the following personal characterlstics do you feel It
is MOST necessary for you to Improve?

. Speech or language abillty or hablts :
Personal hablits, (i.e., smoking, drinking, neatness, etc. )
Relatlons with others

. Education or general knowledge

None of these

Mark the statement that most nearly applles.

a | do not smoke , '

b. | am an occasional smoker (smoke at parties, when offered, etc.)

c. | am a llght smoker (4 pkg cigaretts, or pipefuls, or one cigar per day)

d. | amda ?oderate ‘smoker (i=1% pkgs clgaretts, or 10 pipefuls, or 8 cigars
per day

e. | am a heavy smoker (2 or more pkgs clgaretts, or more than 10 pipefuls,
or more than 8 cigars per day)

B-10
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48. To which ONE of the following activities do you devote most time during
your off-duty. hours?

. Reading (11ght material ‘magazines, nowsp§p9rs,‘novels; ete.)
Playing cards ' ' o
Listening to the radio or watching TV '
Working In a shop (mechanics, woodworking, laboratory, etc.)
Social drinking (service clubs, bars, private parties) :

. Study(involving non-flction texts, etc.) )

-0 A0 U

Mark as many as apply In items #49 and #50

49, In which of the following act[vities or hobbles have you been so inter-
ested that you have devoted constderable tlme and energy to them?

a. Muslic (playing an instrument, singing In choirs, etc.) -
b. Ride motorcycles, fly planes, sall boats .
¢. Nature study or gardening -
d. Art (drawing, painting, etc.)
50. a. Taking part in dramatics or debating
b. Writing or Journalism (stories, school paper or yearbook)
c. Rellgious activities (other than choir singing)
d. Outdoor team sports (football, baseball, basketball, etc,)
e. Outdoor individual sports (golf, tennts, hunting, fishing, Scuba, etc.)
f. Other hobbies or preferred activities (of considerable Interest)

About vour interests In Aquatic and other sports or activities

(Please circle the letter before the ONE' most appropriate response
category)

51. How old were you when you learned to swim?

(a) less than 4; (b) 5-7; (c) 8-10; (d) 11-13
(e) 14-16;  (f) 17-19; (g) 20 or older

52. At standard pressure, how long do you think you could hold your breath?

(a) less than 20 seconds; (b) 21-40 seconds; (¢) 41-50 seconds;

(d) 51-80 seconds; (e) 81-100 seconds; (f) 101-120 seconds

(g) 121-140 seconds; (h) 141-160 seconds; (i) 180 seconds (3 minutes) or
longer

B-11
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Without any equlpment, how far can you swim underwater?

(a) 5 yds or less; (b) 6-10 yds; () 11-15 yds;  (d) 16-20 yds;

(e) 21-25 yds;  (f) 26-30 yds; (g) 31-35 yds; (h) 36-40 yds;

(1) B1-45 yds; (J) 46-50 yds; (k) 50 yds (half the length of a football
fleld) or longer) (1) Cannot '"free swim' underwater

Have you ever come close to drowning?

(a) Yes; (b) No

If yes, at what age did thls occur?

Durfng the years since you were 14, what sports other than swimming and
dlving have you engaged In actively? (Please list them)

/ B-12
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GUIDELINES FOR POST-EXPERIMENTAL
DIVER INTERVIEW

INSTRUCTIONS TO INTERVIEWER: The following outline is designed only to pro-
Yide very general interview.probes so as to obtain approximately the same.
interview responses from all diver-subjects. However, open-ended questions
for each subject matter area are recommended when indicated.

1.0 GENERAL INTERVIEWER PROBES.

1.1 gSelf-perceived Performance.

Did you notice any significant change in your performance on the
tests and in implementing the various procedures day-in and day-out? If
so, on what tests? Approximately when during the dive did they occur?
What, in your opinion: caused.these changes?

1.2 Motivation and Attitudes,

1.21 As the study progressed, did you. notice any change in your
readiness or willingness to put maximum effort into the tests and procedures?
If so, what was the direction of change? When did it occur? Can you describe
how you felt.

1.22 During the study, did your attitudes toward the experimenters,
toward the relevance of the individual tests, and the experiment as a whole
change? 1If so, in what way did they change, when? In your view, what events,
conditions, etc., caused these attitude changes?

1.3 Affect and Emotional Status.

1.31 As the study went on did you notice any significant changes
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